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(57) A rotary type continuous filling apparatus that 
continuously fills bags accommodated in retainers (R) 
with a filling liquid via filling nozzles (8). A cylinder (9) of 
each of pump devices (11) that corresponds to the re- 
spective filling nozzles (8) is installed horizontally with 
the discharge opening (9a) facing outward. The dis- 
charge opening communicates with a feed-out opening 
of a nozzle main body (13), and a tank (6) containing 
the filling liquid communicates with a supply opening of 
the nozzle main body (13) via a flow passage. A cam 
roller (34) is connected to the piston via swing levers 
(29), vertical supporting shafts (32) and cam levers (33), 
and these cam rollers (34) move along an annular cam 
groove of a piston operating cam. Furthermore, each fill- 
ing nozzle (8) has a flow passage switching valve (20) 
that switches between a communication and non-com- 
munication of the supply opening and the feed-out open- 
ing, and it also has an opening-and-closing valve (19) 
that opens and closes the discharge port (16). 
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D scription 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a rotary type 
continuous filling apparatus which continuously fills con- 
tainers with a filling liquid. 

2. Prior Art 

[0002] Japanese Utility Model Application Publication 
(Kokoku) Nos. S59-42399 and S63-637, for instance, 
disclose a typical rotary type continuous filling appara- 
tus This rotary type continuous filling apparatus is 
equipped with: a tank installed on a continuously rotat- 
ing filling rotor; a plurality of filling nozzles which are dis- 
posed in vertical positions at equal intervals around the 
periphery of the filling rotor; pump devices which are dis- 
posed in positions that correspond to the respective fill- 
ing nozzles and in each of which a piston reciprocates 
upon the rotation of the filling rotor, so that a filling liquid 
is sucked into a cylinder from the tank and discharged 
toward the corresponding filling nozzles from the cylin- 
der; and conveying means which are disposed beneath 
the respective filling nozzles in positions that corre- 
spond to the filling nozzles and which hold and rotation- 
ally convey containers (jars). In this filling apparatus, 
while the filling rotor rotates once, empty containers are 
received by the conveying means, the containers are 
filled with a filling liquid while being rotationally con- 
veyed, and then the filled containers are eventually dis- 
charged. 

[0003] However, the above rotary type continuous fill- 
ing apparatus has problems. The cylinders of the pump 
devices are installed in vertical positions. As a result, 
the space occupied by the cam mechanisms that cause 
the pistons to move upward and downward beneath 
each pump device tends to be large. In addition, a down- 
ward load is applied to the cam members in the upward 
movement of the pistons, and an upward load is applied 
in the downward movement of the pistons. Moreover, a 
load is applied from all of the pistons. Thus, the overall 
load is extremely large, the cam members and sur- 
rounding structure must be made strong, increasing the 
size of the cam mechanism and the size of the appara- 
tus itself. 

[0004] In the above apparatus, furthermore, the cylin- 
ders of the pump devices are vertical, and the discharge 
ports are located at the upper ends of the cylinders. As 
a result, when the flow passages from the tank to the 
cylinders and filling nozzles are cleaned, liquid may ac- 
cumulate inside the upper end portions of the cylinders. 
Moreover, the flow passages that connect the discharge 
ports of the cylinders with the filling nozzles are long. 
And liquid t nds to accumulate in these flow passages. 
Thus, the cleaning characteristics are poor. 



SUMMARY OF THE INVENTION 

[0005] The present invention solves the above prob- 
lems. 

[0006] The main object of the present invention is to 
provide a rotary type continuous filling apparatus which 
allows the cam mechanisms and the apparatus itself to 
be made compact, and which is superior in terms of 
cleaning characteristics. 

[0007] Other objects of the present invention are, 
among others, to accomplish the improvement in the fill- 
ing precision , to prevent accidents that involve knocking 
of the pistons inside the cylinders, and to prevent the 
contamination of the bag openings when bags are filled. 
[0008] The above objects are accomplished by a 
unique structure for a rotary type continuous filling ap- 
paratus that includes: 

a tank installed on a continuously rotating filling ro- 
tor, 

a plurality of filling nozzles disposed in vertical po- 
sitions at equal intervals around the periphery of the 
filling rotor, 

pump devices disposed in positions that corre- 
spond to the respective filling nozzles, in each of 
the pump devices a piston making a reciprocating 
motion upon the rotation of the filling rotor, so that 
a filling liquid is sucked into a cylinder from the tank 
and discharged toward the corresponding filling 
nozzle from the cylinder, and 
conveying means disposed beneath the respective 
filling nozzles so as to positionally correspond to the 
filling nozzles, the conveying means holding and ro- 
tationally conveying containers, and 
in this filling apparatus, while the filling rotor makes 
one rotation the containers are received by the con- 
veying means, the containers are filled with the fill- 
ing liquid while being rotationally conveyed, and the 
containers are then discharged, and 
the respective cylinders of the pump devices are in- 
stalled in substantially horizontal positions with their 
discharge openings facing outward. 

[0009] In the above structure, besides jars, the above- 
described containers include bags accommodated in re- 
tainers. 

[0010] The above-described pump devices are 
equipped with cam mechanisms that reciprocate the 
pistons. In a desirable configuration of the cam mecha- 
nisms, the cam mechanisms have a common piston op- 
erating cam and cam rollers. The piston operating cam 
has an annular cam groove that surrounds the axial 
center of the filling rotor and is disposed so that it can 
move to the left and right within a horizontal plane and 
then appropriately positioned. The cam rollers are con- 
nected to the pistons and move along the cam groove. 
Thus, the pistons make a reciprocating motion as a re- 
sult of the cam rollers moving along the cam groove as 
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the filling rotor rotates. The cam rollers are conn cted 
to the pistons via swing levers which are connected to 
the rear ends of the pistons so that the levers are hori- 
zontally rotatable, v rtical supporting shafts which are 
fastened to the swing levers and attached to the filling 
rotor so that the shafts are rotatable, and cam levers 
which are fastened to the supporting shafts. 
[0011] Furthermore, desirably, each of the filling noz- 
zles comprises a nozzle main body and an up-and-down 
piston. The nozzle main body has a supply opening, 
which communicates with the tank in the sidewall of the 
nozzle main body, a feed-out opening which communi- 
cates with the cylinder below the supply opening, and a 
discharge port at the lower end of the nozzle main body. 
The up-and-down piston has a flow path switching valve 
that switches between communication and non-commu- 
nication of the supply opening and feed-out opening, 
and a discharge port opening-and-closing valve at the 
tip end. When the up-and-down piston is raised inside 
( the nozzle main body, the supply opening and feed-out 

opening are brought in a non-communicating state, and 
the discharge port is opened. When the up-and-down 
piston descends inside the nozzle main body, the supply 
opening and feed-out opening are brought in a commu- 
nicating state, and the discharge port is closed. 
[0012] The above filling nozzles are used in a rotary 
type continuous filling apparatus which has cylinders 
that are disposed in substantially horizontal positions 
with the discharge openings that face outward. The 
above filling nozzles are also used in rotary type contin- 
uous filling apparatuses in general which have cylinders 
disposed in other configurations, e.g., cylinders that are 
disposed in vertical positions, etc. 
[0013] In cases where the rotary type continuous fill- 
ing apparatus fills bags, which are accommodated in re- 
tainers, with a filling liquid, it is preferable to design so 
that the conveying means rotationally convey the bags 
together with the retainers, a means that raises and low- 
ers the bags together with the retainers while the bags 
and retainers are being rotationally conveyed is in- 
stalled, and the opening and closing of the discharge 
port of each filling nozzle is controlled by an electromag- 
netic valve. Needless to say, the timing is set so that the 
raising movement of the retainer with bags therein is 
performed prior to the discharge of the filling liquid by 
the filling nozzles and the lowering movement is per- 
formed after this discharge. Furthermore, the bags and 
retainers are raised to a height where the tip ends of the 
filling nozzles are inserted into the bags. 
[0014] With the conveying means and filling nozzles 
having the above configuration, the conveying means 
and filling nozzles can be used not only in a rotary type 
continuous filling apparatus which has cylinders that are 
disposed in substantially horizontal positions with the 
discharge openings facing outward, but also in rotary 
type continuous filling apparatuses in general which 
have cylinders disposed in other configurations, e.g., 
cylinders that are disposed in vertical positions, etc. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

5 Figure 1 is a sectional view of a part of the rotary 

type continuous filling apparatus according to the 
present invention; 

Figure 2 shows the manner of adjustment of the pis- 
ton operating cam and the filling amount; 
10 Figures 3A and 3B illustrate structures of the com- 
ponents in unit in the filling apparatus; 
Figure 4 is a sectional view of the control section of 
the apparatus; 

Figure 5 is a sectional view showing the operation 
15 of the apparatus; and 

Figure 6 is a sectional view showing the operation 
of the apparatus. 

DETAILED DESCRIPTION OF THE INVENTION 

20 

[0016] The present invention will be described below 

as being applied to a retainer type filling apparatus with 

reference to Figures 1 through 6. 

[0017] As shown in Figure 1 , a supporting stand 2 is 
25 installed in an upright position on a bed 1 , and a rotor 

shaft 3 is rotatably supported in this supporting stand 2. 

A filling rotor 4 is attached to the upper end of the rotor 

shaft 3, and a tank 6 is installed on the upper portion of 

the filling rotor 4 via a plurality of tank attachment legs 
30 5. Furthermore, a gear 7 which is connected to a driving 

means (not shown) is attached to the lower portion of 

the rotor shaft, 

[0018] A plurality of filling nozzles 8 are disposed at 
equal intervals around the circumference of the filling 

35 rotor 4. Pump devices 1 1 each of which comprises a cyl- 
inder 9 and piston 10, etc. and a conveying means 12 
for a retainer R, etc., are installed facing filling nozzles 8. 
[0019] Each filling nozzle 8 is constructed from a noz- 
zle main body 13, an up-and-down piston 1 4 which as- 

40 cends and descends inside this nozzle main body 13, 
and an air cylinder 15 which causes the up-and-down 
piston 14 to ascend and descend. A discharge port 16 
is formed in the lower end of the nozzle main body 13. 
Furthermore, a feed-out opening 17 which communi- 

45 cates with the tip end (discharge opening 9a) of the cor- 
responding cylinder 9 is formed at an intermediate po- 
sition in the side wall of the nozzle main body 1 3, and a 
supply opening 18 which communicates with the tank 6 
is formed at an upper position in the side wall of the noz- 

50 z\e main body 1 3. A discharge port opening-and-closing 
valve 1 9 is formed at the lower end of the piston 1 4, and 
a flow passage opening-and-closing valve 20 is formed 
at an intermediate position on the piston 14. The dis- 
charge port 1 6 is opened and closed when the discharge 

55 port opening-and-closing valve 1 9 is separated from or 
contacts a valve seat 21 formed in the lower end of the 
nozzle main body 13. The supply opening 1 8 and feed- 
out opening 1 7 are switched between a communicating 
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state and a non-communicating state when the flow pas- 
sage op ning-and-closing valve 20 is separated from or 
contacts a valve seat 22 formed at an intermediate po- 
sition in the nozzle main body 13. The upper portion of 
the nozzle main body 13 (i.e., the upper portion of the 
supply opening 1 8) is closed off by the up-and-down pis- 
ton 14. 

[0020] When the air cylinder 1 5 is not in operation, the 
up-and-down piston 14 is caused to descend by a com- 
pression spring 23. Accordingly, the discharge port 
opening-and-closing valve 19 contacts the valve seat 
21, and the discharge port 16 is closed. At the same 
time, the flow passage opening-and-closing valve 20 is 
separated from the valve seat 22, and the supply open- 
ing 1 8 and feed-out opening 1 7 communicate with each 
other. When the air cylinder 15 is actuated, the piston 
14 ascends. Accordingly, the discharge port opening- 
and-closing valve 19 is separated from the valve seat 
21, and the discharge port 16 is opened. At the same 
time, the flow passage opening-and-closing valve 20 
contacts the valve seat 22, and the supply opening 18 
and feed-out opening 17 are brought in a non-commu- 
nicating state. 

[0021] Each of the pump devices 11 is comprised of 
a cylinder 9, a piston 10 a cam mechanism 24 which 
operates the piston 10, and other components. 
[0022] The cylinder 9 and a filling liquid flow passage 
26 are formed in a cylinder block 25, and this cylinder 
block 25 is attached to the bottom plate 27 of the tank 
6. The cylinder 9 is disposed in a horizontal position with 
the discharge opening 9a of the cylinder 9 facing out- 
ward when seen from the axial center of the filling rotor 
4. The discharge opening 9a coincides with the feed-out 
opening 17. Meanwhile, one opening of the flow pas- 
sage 26 coincides with the supply opening 1 8, while an- 
other opening of the flow passage 26 coincides with an 
opening formed in the bottom plate 27 of the tank. 
[0023] The cam mechanism 24 comprises: a swing le- 
ver 29 which is connected to the rear end of the piston 
1 0 via a pin 28 so that the swing lever 29 rotates hori- 
zontally; a vertical supporting shaft 32 that is, at its upper 
end, connected to the swing lever 29 and is shaft-sup- 
ported via a supporting shaft supporting stand 31 so that 
the supporting shaft 32 rotatable inside the filling rotor 
4; a cam lever 33 fastened at its one end to the lower 
end of the supporting shaft 32; a cam roller 34 which is 
attached to another end of the cam lever 33 so as to be 
rotatable in the horizontal direction; and a piston oper- 
ating cam 36 equipped with an annular groove 35 so 
that the cam roller 34 rotatably fits in this groove 35. The 
supporting shaft supporting stand 31 is fastened to the 
supporting shaft holding portion (horizontal portion) 51 
a of a bracket 51 that is described below. 
[0024] The piston operating cam 36 is disposed in a 
horizontal position on a guide plate 37 which is fastened 
to the supporting stand 2. As seen from Figure 2, the 
inward-facing guide surfaces of two guide blocks 38 that 
are attached to the lower portion of the piston operating 



cam 36 run along both side edges of the guide plate 37. 
Accordingly, the piston operating cam 36 is slidable only 
to the left and right (i.e., in the direction parallel to the 
guide blocks 38) on the guide plate 37. A nut member 
5 41 is attached to the piston operating cam 36 via a 
bracket 39. Furthermore, the base portion of a screw 43 
is attached to the guide plate 37 via a bracket 42 so that 
the screw 43 can rotate, and this screw 43 is screw-en- 
gaged with the nut member 41 . A sprocket 44 is at- 
10 tached to the end portion of the screw 43, and a chain 
48 is mounted on this sprocket 44 and on sprockets 45 
through 47. When a handle 49 is turned, the chain 48 is 
rotated via a gear box 59. Accordingly, the screw 43 ro- 
tates so that the piston operating cam 36 can be moved 
is to the left or right. Furthermore, by moving the piston 
operating cam 36 to the left or right, and thus adjusting 
the amount of eccentricity from the axial center of the 
filling rotor 4, the stroke of each piston 10, i.e. the 
amount that is discharged each time from the cylinder 

20 9 (the amount of liquid with which the corresponding bag 
is filled) can be adjusted. The annular groove 35 may 
be either substantially circular or elliptical when viewed 
from above. The shape of the annular groove 35 is se- 
lected in accordance with the discharge and suction 

25 configurations (e.g., an initially gradual discharge rate 
that increases at an intermediate point, etc.). 
[0025] Conveying means 12 for retainers R are in- 
stalled on the outer circumference of the filling rotor 4 in 
positions that are beneath the filling nozzles 8 and cyl- 

30 inders 9. Retainer holding members 52, that are known 
in prior art, are attached to brackets 51 (on the front sur- 
face sides of the retainer holding portions (vertical por- 
tion) 51b of the brackets 51) which are attached to the 
outer circumference of the filling rotor 4. Slide rails 53 

35 are attached in a vertical attitude to the back surfaces 
of the retainer holding portions 51 b via slide rail attach- 
ment blocks 54. Furthermore, beneath each retainer 
holding member 52, a retainer supporting stand 55 is 
installed so that the retainer supporting stand 55 is'freely 

40 raised and lowered along the corresponding slide rail 53 
via a slide member 56. Moreover, a cam roller 57 is at- 
tached to the lower end of the retainer supporting stand 
55, and this cam roller 57 contacts an annular raising- 
and-lowering cam 58 which is disposed on the bed 1 . 

45 [0026] When the filling rotor 4 rotates, the retainer 
holding members 52 and retainer supporting stands 55 
rotationally convey the retainers R. Furthermore, the 
cam rollers 57 run over the raising-and-lowering cam 58, 
so that the retainers R are raised and lowered with an 

so appropriate timing. Of the conveying means 1 2, the slide 
rails 53, slide members 56, cam rollers 57 and raising- 
and-lowering cam 58, etc. constitute the "raising-and- 
lowering means" in the description. 
[0027] Furthermore, as seen from Figures 3A and 3B, 

55 the filling nozzles 8, cylinder blocks 25 (cylinders 9 and 
flow passages 26 communicating with the tank) and pis- 
: tons 10 are formed into units. Among the components 
of the cam mechanisms 24 and conveying means 12, 
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those that are directly or indirectly attached to the brack- 
ets 51 are also formed into units. In other words, in the 
apparatus described above, among the filling nozzles 8, 
pump devices 1 1 and conveying means 1 2, the compo- 
n nts forth individual filling nozzle 8, except for those 
that are common to all of the filling nozzles 8 (i.e., the 
piston operating cam 36, raising-and-lowering cam 58, 
etc.), are formed into units, so that they are attached 
and removed on a unit by unit basis. 
[0028] As shown in Figure 4, a control section which 
rotates together with the filling rotor 4 is accommodated 
in the lower portion of the bed 1 . This control section is 
comprised of: a plurality of electromagnetic valves 62 
which are installed in positions that correspond to the 
respective air cylinders 15 on a turntable 61 which is 
attached to the gear 7 and rotates together with the gear 
7; an AS-i (actuator sensor interface) control device 63 
which is a known device and controls the operation of 
the electromagnetic valves 62; a hollow shaft 65 which 
is rotatably supported on a bearing 64 and supplies air 
to the respective electromagnetic valves 62; a rotary air 
joint 66 which is installed at the lower end of the hollow 
shaft 65; and a rotary feeder brush 67 which is attached 
to the outer circumference of the hollow shaft 65. Air 
piping 68 extends from the respective electromagnetic 
valves 62 to the corresponding air cylinders 15. 
[0029] Compressed air is supplied to the respective 
electromagnetic valves 62 from external piping system 
via the rotary air joint 66 and hollow shaft 65. Control 
signals and electric power that operates the respective 
electromagnetic valves 62 are supplied to the AS-i con- 
trol device 63 from an external power supply and exter- 
nal control device via the rotary feeder brush 67. The 
AS-i control device 63 controls the operation of the re- 
spective electromagnetic valves 62 (switching between 
the pressurized side and non-pressurized side). The up 
and down movement of the up-and-down pistons 14 is 
thus controlled. 

[0030] The operation of the above-described rotary 
type continuous filling apparatus will be described below 
in the order of the processes involved. 

(1 ) Retainers R that are accommodated with empty 
bags W by way of existing appropriate devices are 
introduced into the rotary type continuous filling ap- 
paratus from the outside at a specified position. 
These retainers R are carried on the retainer sup- 
porting stands 55 and are held by the retainer hold- 
ing members 52. 

In this position, the electromagnetic valves 62 
are on the non-pressurized side, so that the air cyl- 
inders 15 are in a non-operating state as shown in 
Figure 5. Accordingly, the pistons 14 are lowered 
by trllPEompression springs 23 so that the discharge 
ports 1 6 are closed, and the supply openings 1 8 and 
feed-out openings 1 7 communicate with each other. 
Furthermore, the pistons 10 are retracted by the 
cam mechanisms 24, and a specified amount of fill- 



ing liquid is introduced from the tank 6 into the cyl- 
ind rs 9 and meter d via the flow passages 26, sup- 
ply op nings 1 8, interiors of the nozzle main bodies 
1 3 and feed-out op nings 1 7. 

5 (2) When the filling nozzles 8 and pump devices 1 1 

rotate by the rotation of the filling rotor 4, and the 
retainers R are rotationally conveyed at the same 
time, the retainer supporting stands 55 are raised 
by the action of the cam 58, so that the discharge 

10 ports 1 6 of the filling nozzles 8 enter Into the bag W. 
Then, the electromagnetic valves 62 are switched 
to the pressurized side, and the air cylinders 1 5 are 
actuated. As a result, the pistons 14 are raised over- 
coming the force of the compression spring 23 , thus 

15 causing the discharge ports 1 6 to open, and placing 
the supply openings 18 and feed-out openings 17 
in a non-communicating state. 

(3) As the filling rotor 4 rotates further} the pistons 
1 0 are caused to advance by the cam mechanisms 

20 24 as shown in Figure 6. and the measured amount 
of filling liquid inside the cylinders 9 is discharged 
into the bags W. 

(4) The filling rotor 4 rotates further, and the elec- 
tromagnetic valves 62 are switched to the non-pres- 

25 surized side, so that the air cylinders 15 become 
inoperative. As a result, the pistons 14 are caused 
to drop by the compression springs 23, so that the 
discharge ports 1 6 are closed, and the supply open- 
ings 1 8 and feed-out openings 1 7 are brought in a 

30 communicating state. At the same time, the pistons 
10 begin to be retracted by the cam mechanisms 
24, and a specified amount of the filling liquid is me- 
tered while being introduced into the cylinders 9 
from the tank 6 via the flow passages 26, supply 

35 openings 18, and the interiors of the nozzle main 
bodies 1 3 and feed-out openings 1 7. During this op- 
eration, the retainer holding stands 55 are lowered 
by the action of the cam 58, and the retainers R hav- 
ing therein the filled bags are discharged to the out- 

40 side of the apparatus in a manner known by prior 
art. 

[0031 ] The characterizing structures of the above-de- 
scribed rotary type continuous filling apparatus of the 
45 present invention and the advantages arising from such 
structures are summarized as follows: 

(1 ) The cylinders 9 of the pump devices are installed 
in a horizontal attitude so that the discharge open- 
50 ings 9a of the cylinders 9 face outward. Accordingly, 
the length of the flow passages between the cylin- 
ders 9 and the filling nozzles 8 becomes minimal, 
and the rear ends of all of the pistons 1 0 gather near 
the center of the filling rotor 4. Accordingly, the cam 
55 mechanisms 24 that drive the pistons 1 0 are gath- 
ered in the vicinity of this center, and the overall dis- 
position is compact. For instance, the diameter of 
the piston operating cam 36 can be made smaller 
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than in the conventional apparatus. 

Furth rmore, since the cylinders 9 are installed 
horizontally, contaminated water tends not to accu- 
mulate inside the cylinders 9 during, for instance, 
cleaning. Especially, when the inside walls and dis- 5 
charge openings 9a of the cylinders 9 and the height 
of the bottom surfaces of the feed-out openings 17 
of the filling nozzles 8 are aligned, contaminated 
water easily flows out via the filling nozzles 8. The 
above structure to connect the discharge openings 10 
9a and feed-out openings 1 7 by a minimal distance 
also helps improvement in the cleaning character- 
istics. Moreover, when the cylinders 9 are inclined 
so that the discharge openings face downward^ 
then the outflow of the contaminated water is facil- 15 
Ita.ted ftven further. 

(2) The piston operating cam 36 of the cam mech- 
anisms 24 has an annular cam groove 35 that sur- 
rounds the axial center of the filling rotor 4. The cam 
followers (cam rollers 34) move along this cam 20 
groove 35, and the piston operating cam 36 moves 
to the left and right within the horizontal plane and 
can be appropriately positioned. Accordingly, the 
stroke of the pistons 1 0 (the amount of filling that is 
performed in a single filling operation) can be ad- 25 
justed by way moving the piston operating cam 36 
to the left and right and adjusting the amount of ec- 
centricity of the filling rotor 4 from its axis line. Since 
the amount of movement in this case has a doubled 
effect on the stroke of the pistons, the amount of 30 
adjustment by means of the liquid amount adjust- 
ment handle 49 that is required becomes relatively 
small. 

Furthermore, the load applied to the piston op- 
erating cam 36 from the respective cam rollers 34 35 
due to the advance or retraction of the pistons 10 
during the rotational operation of the filling rotor 4 
is more or less canceled in the direction of move- 
ment of the piston operating cam 36. Accordingly, 
no great load is applied to the movement means 40 
(that are the screw 43 and nut 41 in the shown em- 
bodiment), and there is little trouble with the move- 
ment means. Furthermore, a large load is applied 
in one direction perpendicular to the above-de- 
scribed direction of movement. In this case, howev- 45 
er, the load is received by the guide blocks 38 and 
guide plate 37, and the piston operating cam 36 
slides on the horizontal plane. Accordingly, firm 
holding is accomplished by a simple structure com- 
pared to the case of the inclined holding employed so 
in conventional systems. Thus, the positioning pre- 
cision (filling precision) also increases. 
(3) When the cam rollers 34 are connected to the 
pistons 1 0 via the swing levers 29, supporting shafts 
32 and cam levers 33, then th stroke of the pistons 55 
10 changes according to the lever ratio even if the 
movement of the cam roller 34 is the same. Accord- 
ingly, a large stroke can be obtained even with a 



small-diameter piston op rating cam 36. 

(4) The filling nozzles 8 are designed so that either 
the supply opening 18 or the discharge port 16 is 
always open. Accordingly, accidents that involve 
knocking of the pistons 1 0 inside the cylinders 9 can 
be avoided regardless of the conditions of operation 
of the pistons 10. Furthermore, by way of keeping 
the discharge port opening-and-closing valve 19 
and flow passage opening-and-closing valve 20 of 
each filling nozzle 8 in a neutral position, a cleaning 
liquid can flow through the interiors of the filling noz- 
zle main bodies 13. Thus, the apparatus has im- 
proved cleaning characteristics. On the other hand, 
in the conventional system in which an opening- 
and-closing valve is installed at the tip end of each 
filling nozzle, and switching between the cylinder 
and the filling nozzle or tank is accomplished by a 
separate three-way valve, knocking occurs when 
there is a deviation in the timing of the opening and 
closing of the opening-and-closing valve or the 
switching of the three-way valve, resulting in dam- 
ages in the apparatus by excessive loads. Further- 
more, the cleaning characteristics are also poor in 
such a conventional system. 

(5) The conveying and raising-and-lowering means 
12 are provided for the retainers R. Thus, the tip 
ends of the filling nozzles 8 are brought into the in- 
teriors of the bags through the bag openings at the 
time of filling, and no contamination of the bag open- 
ings or surrounding apparatus occurs as a result of 
splashing of the filling liquid, etc. This filling nozzles 
8 are inserted into the bag openings, and the open- 
ing and closing of the discharge ports is controlled 
by electromagnetic valves; and the filling nozzles 
seen in convention jar filling apparatuses (i.e., filling 
nozzles of the type in which the openings of the jars 
contact the discharge ports of the filling nozzles, 
and open the valves by pressing against the dis- 
charge ports) are not employed. 

(6) The respective electromagnetic valves 62 that 
rotate together with the filling rotor 4 supply the 
compressed air to the respective air cylinders 15, 
and the compressed air is supplied to these elec- 
tromagnetic valves 62 from the common rotary air 
joint 66. Thus, the structure of the rotary air joint is 
simple. 

(7) The up-and-down pistons 14 that control the 
opening-and-closing valves of the respective filling 
nozzles 8 are operated by the air cylinders 15, and 
the supply of the compressed air to the respective 
air cylinders 15 is controlled by the electromagnetic 
valves 62 that rotate together with the filling rotor 4. 
In addition, the respective electromagnetic valves 
62 are controlled by the AS-i control device 63, 
which likewise rotates together with the filling rotor 
4. Accordingly, in cases where, for instance, a bag 
whose opening is not opened is in one of the retain- 
ers, a detection signal that det cts the non-open 
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bag is transmitted to the AS-i control device 63, and 
the filling only for this closed bag is execut d. Con- 
v ntionally, when there is a closed bag, it has been 
necessary to remove the closed bag from the filling 
line along with the corresponding retainer and sup- 
ply a retainer that accommodates an opened bag 
to the filling apparatus. 

[0032] When the AS-i control device 63 is used, elec- 
trical control signals from the outside are received via 
the rotary feeder brush 67. However, it is also possible 
to use optical signals as control signals (in a non-contact 
control operation in this case) as disclosed in, for in- 
stance, Japanese Patent Application Laid-Open (Kokai) 
No. H8-295397. 

[0033] The above-described control system is applied 
not only to the rotary type continuous filling apparatus 
concretely described above but also to rotary type con- 
tinuous filling apparatuses in general. In other words, 
the present invention is for a rotary type continuous fill- 
ing apparatus that comprises: a tank installed on a con- 
tinuously rotating filling rotor, a plurality of filling nozzles 
vertically disposed at equal intervals around the periph- 
ery of the filling rotor, pump devices which are disposed 
so as to correspond to the respective filling nozzles and 
in each of the pump devices a piston makes a recipro- 
cating motion upon the rotation of the filling rotor so that 
a filling liquid is sucked into a cylinder from the tank and 
discharged toward the corresponding filling nozzle from 
th cylinder, and conveying means disposed beneath 
the respective filling nozzles in positions that corre- 
spond the filling nozzles and hold and rotationally con- 
vey containers, so that in this filling apparatus the con- 
tainers are received by the conveying means, these 
containers are filled with the filling liquid while being ro- 
tationally conveyed, and the containers are then dis- 
charged while the filling rotor rotates once; and further, 
air cylinders which control the operation of the discharge 
port opening-and-closing valve and switching between 
suction intake and discharge of pump device are in- 
stalled for the filling nozzles, electromagnetic valves 
which rotate together with the filling rotor and control the 
supply of compressed air supplied from the outside to 
the respective air cylinders are installed so as to corre- 
spond to the respective air cylinders, and a control de- 
vice that rotates together with the filling rotor and con- 
trols the operation of the respective electromagnetic 
valves is further provided. 

[0034] As seen from the above, according to the ro- 
tary type continuous filling apparatus of the present in- 
vention, the cam mechanisms and the apparatus itself 
can be compact. The apparatus is superior in terms of 
the cleaning characteristics of its flow passages. More- 
over, it provides an improved filling precision, the occur- 
rence of accidents that involve knocking of the pistons 
inside the cylinders is prevented, and contamination of 
the openings of the bags upon filling is prevented. 
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Claims 

1 . A rotary type continuous filling apparatus compris- 
ing: 

5 

a tank installed on a continuously rotating filling 
rotor; 

a plurality of filling nozzles disposed vertically 
at equal intervals around a periphery of said fill- 

10 jng rotor; 

pump devices provided so as to correspond to 
said filling nozzles, a piston of each of said 
pump devices making a reciprocating motion 
upon a rotation of said filling rotor, thus intro- 

15 ducing a filling liquid into a cylinder of each of 

said pump devices from said tank and discharg- 
ing said filling liquid toward "sard fiiiing nozzie 
from said cylinder; and 

conveying means provided beneath said re- 
20 spective filling nozzles in positions that corre- 

spond to said fiiiing nozzles, said conveying 
means holding and rotationally conveying con- 
tainers, 

25 wherein while said filling rotor makes one ro- 

tation, said containers are received by said convey- 
ing means, filled with said filling liquid while being 
rotationally conveyed, and then discharged from 
said filling apparatus, and 
30 wherein said cylinder is installed in substan- 

tially a horizontal direction with a discharge opening 
thereof facing outward. 

2. The rotary type continuous filling apparatus accord- 
35 ing to Claim 1 , wherein said pump devices are 

equipped with cam mechanisms which drive said 
pistons in a reciprocating motion upon said rotation 
of said filling rotor, said cam mechanisms compris- 
es: 

40 

a common piston operating cam which is dis- 
posed so as to be moved on a horizontal plane 
and positioned at an appropriate position, said 
cam having an annular cam groove that sur- 
45 rounds an axial center of said fiiiing rotor; and 

cam rollers connected to said pistons and move 
along said cam groove, 

wherein said pistons reciprocate as a result of 
so said cam rollers moving along said cam groove up- 
on said rotation of said filling rotor. 

3. The rotary type continuous filling apparatus accord- 
ing to Claim 2, wherein said cam mechanisms fur- 

55 ther comprises: 

swing levers connected to one ends of said pis- 
tons so that said levers are horizontally rotata- 
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ble; 

vertical supporting shafts fastened to said 
swing levers and attached to said filling rotor so 
that said shafts are rotatable; and 
cam levers fastened to said supporting shafts, s 
said cam rollers being attached to said cam fe- 
vers so that said cam rollers are rotatable in a 
horizontal direction. 

The rotary type continuous filling apparatus accord- 10 
ing to any one of Claims 1 through 3, wherein each 
of said filling nozzles comprises: 

a nozzle main body provided with a supply 
opening which communicates with said tank, a 15 
feed-out opening which is formed below said 
supply opening and communicates with said 
cylinder, and a discharge port which is formed 
at a lower end of said nozzle main body; and 
an up-and-down piston that has a flow path 20 
switching valve and a discharge port opening- 
and-closing valve, said flow path switching 
valve for switching between communication 
and non-communication of said supply opening 
and feed-out opening, and said discharge port 25 
opening-and-closing valve being formed at a 
lower end of said up-and-down piston, 

wherein when said up-and-down piston is 
raised inside said nozzle main body, said supply 30 
opening and said feed-out opening are brought in a 
non-communicating state, and said discharge port 
is opened; and when said up-and-down piston is 
lowered inside said nozzle main body, said supply 
opening and said feed-out opening are brought in a 35 
communicating state, and said discharge port is 
closed. 

The rotary'type continuous filling apparatus accord- 
ing to any one of Claims 1 through 3, wherein 40 

said rotary type continuous filling apparatus fills 
said filling liquid into bags that are accommo- 
dated in retainers; 

said conveying means rotationally convey said 45 
bags together with said retainers and are 
equipped with a raising-and-lowering means 
that raises and lowers said bags together with 
said retainers while said bags and retainers are 
being rotationally conveyed; and so 
an electromagnetic valve is further provided 
that controls opening and closing of said dis- 
charge port of each of said filling nozzles. 

The rotary type continuous filling apparatus accord- 55 
ing to Claim 4, wherein 

said rotary type continuous filling apparatus fills 



said filling liquid into bags that are accommo- 
dated in r tainers; 

said conveying means rotationally convey said 
bags together with said retainers and are 
equipped with a raising-and-lowering means 
that raises and lowers said bags together with 
said retainers while said bags and retainers are 
being rotationally conveyed; and 
an electromagnetic valve is further provided 
that controls opening and closing of said dis- 
charge port of each of said filling nozzles. 

7. A rotary type continuous filling apparatus compris- 
ing: 

a tank installed on a continuously rotating filling 
rotor; 

a plurality of filling nozzles disposed vertically 
at equal intervals around a periphery of said fill- 
ing rotor; 

pump devices provided so as to correspond to 
said filling nozzles, a piston of each of said 
pump devices making a reciprocating motion 
upon a rotation of said filling rotor, thus intro- 
ducing a filling liquid into a cylinder of each of 
said pump devices from said tank and discharg- 
ing said filling liquid toward said filling nozzle 
from said cylinder; and 

conveying means provided beneath said re- 
spective filling nozzles in positions that corre- 
spond to said filling nozzles, said conveying 
means holding and rotationally conveying con- 
tainers, 

wherein while said filling rotor makes one ro- 
tation, said containers are received by said convey- 
ing means, filled with said filling liquid while being 
rotationally conveyed, and then discharged from 
said filling apparatus, and 

wherein each of said filling nozzles compris- 
es: 

a nozzle main body provided with a supply 
opening which communicates with said tank, a 
feed-out opening which is formed below said 
supply opening and communicates with said 
cylinder, and a discharge port which is formed 
at a lower end of said nozzle main body; and 
an up-and-down piston that has a flow path 
switching valve and a discharge port opening- 
and-closing valve, said flow path switching 
valve for switching between communication 
and non-communication of said supply opening 
and feed-out opening, and said discharge port 
opening-and-closing valve being formed at a 
lower end of said up-and-down piston, 
so that when said up-and-down piston is raised 
inside said nozzle main body, said supply open- 
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ing and said feed-out opening are brought in a 
non-communicating state, and said discharge 
port is opened; and when said up-and-down 
piston is lowered inside said nozzle main body, 
said supply opening and said feed-out opening 5 
are brought in a communicating state, and said 
discharge port is closed. 

A rotary type continuous filling apparatus compris- 
ing: w 

a tank installed on a continuously rotating filling 
rotor; 

a plurality of filling nozzles disposed vertically 

at equal intervals around a periphery of said fill- 15 

ing rotor; 

pump devices provided so as to correspond to 
said filling nozzles, a piston of each of said 
pump devices making a reciprocating motion 
upon a rotation of said filling rotor, thus intro- 20 
ducing a filling liquid into a cylinder of each of 
said pump devices from said tank and discharg- 
ing said filling liquid toward said filling nozzle 
from said cylinder; and 

conveying means provided beneath said re- 25 
spective filling nozzles in positions that corre- 
spond to said filling nozzles, said conveying 
means holding and rotationally conveying re- 
tainers that accommodate therein bags, 

30 

wherein while said filling rotor makes one ro- 
tation , said retainers are received by said conveying 
means, said bags are filled with said filling liquid 
while being rotationally conveyed, and then said re- 
tainers are discharged from said filling apparatus, 35 
and 

wherein said filling apparatus is further com- 
prised of: 

a raising-and-lowering means that is provided 40 
in said conveying means and raises and lowers 
said bags together with retainers while said 
bags and retainers are being rotationally con- 
veyed; and 

an electromagnetic valve that controls opening 45 
and closing of said discharge port of each of 
said filling nozzle. 
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(54) Rotary type continuous filling apparatus 

(57) A rotary type continuous filling apparatus that 
continuously fills bags accommodated in retainers (R) 
with a filling liquid via filling nozzles (8). A cylinder (9) of 
each of pump devices (11 ) that corresponds to the re- 
spective filling nozzles (8) is installed horizontally with 
the discharge opening (9a) facing outward. The dis- 
charge opening communicates with a feed-out opening 
of a nozzle main body (13), and a tank (6) containing 
the filling liquid communicates with a supply opening of 
the nozzle main body (13) via a flow passage. A cam 
roller (34) is connected to the piston via swing levers 
(29), vertical supporting shafts (32) and cam levers (33), 
and these cam rollers (34) move along an annular cam 
groove of a piston operating cam. Furthermore, each fill- 
ing nozzle (8) has a flow passage switching valve (20) 
that switches between a communication and non-com- 
munication of the supply opening and the feed-out open- 
ing, and it also has an opening-and-closing valve (19) 
that opens and closes the discharge port (16). 
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